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Abstract 

Immunological treatment of ulcerative colitis and Crohn's disease is explained in view of 5 -ASA, 
steroid hormones, immunosuppressants, immunoglobulin massive intravenous administration 
therapy, lymphocyte • granulocyte removal therapy and cytokine therapy. 

Key Words: Ulcerative colitis, Crohn's disease, Leukocyte removal therapy, 
Immunosuppressant, Cytokine therapy 

Introduction 

The pathological features of nonspecific inflammatory bowel diseases of ulcerative colitis and 

Crohn's disease have been gradually elucidated by molecular biological methods. Studies on the 

progress of some diseases that end up the inflammation in a transient symptom while the 

inflammation persists in the other diseases were carried out and the fundamental important 

difference of the participation of lymphocytes on the progress of inflammation became clear. In 

experimental animals, administration of carrageenan or dextran sulfate to rats and mice develops 

ulcerative colitis-like lesion at a distal site of the large intestine, and macrophage and neutrophil 

participate in the inflammation in a short period of time and an inflammatory cytokines such as 

TNF-a participate the inflammation^, and long term administration of dextran sulfate also shows 

participation of lymphocyte system. However, discontinuation of administration of dextran sulfate 

terminates the persistence of the inflammation, thus participation of lymphocytes is less. 
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Recent development of gene technology is dramatic and a transgenic mouse with enhanced 
expression of a particular gene, and a knockout mouse without expression of a particular gene were 
prepared. For example, an IL-2 or IL-10 knockout mouse develops ulcerative colitis-like lesion, 
enteritis of small and large intestines or Crohn's disease-like lesion and sterilization of the intestinal 
canal develops no these enteritis. Intravenous hyperalimentation or administration of an 
antimicrobial metronidazole to patients with ulcerative colitis or Crohn's disease shows some 
remission suggesting continuous stimulation of the digestive tract with various antigens. Therefore, 
how to suppress the inflammatory response in the mucous membrane of digestive tract is important. 
■ 5-ASA and Salazopyrin® 

5 -Aminosalicylic acid (5-ASA) is a component of Salazopyrin® developed for anti-inflammatory 
and antimicrobial actions which is absorbed in the upper small intestine. Thus 5-ASA was 
developed as an azo binding difficultly soluble drug or an enteric soluble drug. Their action 
mechanism is an inhibition of leukotriene and prostaglandin production together with as a 
scavenger of free radicals. A comparable usefulness of 5-ASA with that of Salazopyrin® against 
ulcerative colitis and Crohn's disease was confirmed and has an advantage of less adverse reaction 
than that of Salazopyrin®. A comparative study of 5-ASA and beclomethasone in enema therapy 
against proctitis and proctosigmoiditis showed almost similar results and concomitant 
administration of both drugs gave excellent results. The present drug is used against ulcerative 
colitis and Crohn's disease except for severe cases at doses of 1,500 mg/day and 1,500-3,000 
mg/day, respectively. 
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Side memorandum Anti-TNF-a antibody 

An anti-TNF chimera type monoclonal antibody and an IgG 4 type 
anti-TNF-aantibody (CDP571) were developed as anti-TNF-a antibodies and are now 
under clinical trials in Europe. The anti-TNF chimera type monoclonal antibody is 
IgGi type and is prepared by immunization of mouse with a human TNF-a to give an 
anti-human TNF-a monoclonal antibody producing hybridoma. The isolation of the 
antibody gene and binding of a human IgG] constant domain gene with the mouse 
anti-human TNF-a antibody variable domain gene introduced the gene in mouse 
myeloma cells and the anti-human TNF-a chimera antibody is produced by the 
cultured cells. 



■ Steroidal hormones 

The steroidal hormones are used for patients with moderate to severe ulcerative colitis and 
Crohn's disease without improvement by elemental diet. The steroidal hormones bind with 
intracellular receptors and exert their actions. The drugs are potent therapeutic agents that stimulate 
lipocortin and inhibit phospholipase activity with anti-inflammatory action inhibiting the production 
of arachidonic acid metabolite prostaglandin and leukotriene, and suppressor cell function, cell 
disturbance mechanism, production of immunoglobulin, production of cytokines such as IL-1, IL-2, 
IL-5, IL-6, IL-8 and TNF-a, inhibition of proteases such as inducible NO synthase and plasminogen 
activator together with immunosuppressant action. Prednisolone and betamethasone are mainly 
used in Japan as steroidal hormones but enema therapy with their difficultly absorbable preparations 
such as beclomethasone and budesonide is used to reduce adverse reactions in Europe. 

The most significant drawback of steroidal drugs is appearances of a variety of adverse reactions. 
Symptoms and pathological conditions of many IBD (inflammatory bowel diseases) can be 
ameliorated by the administration of steroidal drugs, however several 10s % of ulcerative colitis 
shows resistance to the steroidal drugs and dependence on the steroidal drugs exhibiting aggravated 
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symptoms by the decreased doses. Therefore, prediction of these symptoms became important. 
Kobayashi et al 2) analyzed the patients throughout Japan and calculated those have to highly face 
surgical therapy as: 

1 ) patients with expanding lesioned part, 

2) patients with total colitis type in lesioned part, 

3) patients with 29 or younger in the age of onset, 

4) patients with a period of 1 .5 years or less from initial attack to the relapse, and 

5) patients with complications. 

While investigation of HLA in lymphocytes of patients with relapse and remission type, and chronic 
persistent type of ulcerative colitis showed possession of HLA-DR2 at nearly 80% 3) and it became 
evident that many patients who led to steroid resistant ulcerative colitis or surgical treatment had 
DRB1*1502, a subtype of HLA-DR2 4) . This has been made DR-2 as an indicator of steroid resistant 
ulcerative colitis not only in Japanese but also in French and Jewish people. 
■ Immunosuppressants 

Immunosuppressants have been used for those with steroid resistance or break off from steroid 
difficult. Indication of immunosuppressant according to Korelitz 5) cites as follows: 

1) patients with chronic ulcerative colitis, 

2) patients with one or more aggravation and insufficient response to steroidal drugs, 

3) patients with disappearance of symptom for the first time by the maintenance therapy with 
steroidal drugs, but accompanied with adverse reactions by the therapy, and 

4) patients ineffective to Salazopyrin® and contraindication to steroidal drugs. 

However, it became clear that ulcerative colitis and Crohn's disease have immune abnormality as 
an underground factor and a previous efficacy judgment was mainly for the short term 
administration of immunosuppressant. While a long term administration of the immunosuppressant 
showed good results and their efficacy has been deserved of reconsideration. 

Azathiopurine is a prodrug and metabolized to 6MP, and exerts its action. The usual dosage of 

these drugs are 1.0-1.5 mg/kg/day for 6MP and 1.0-3.0 mg/kg/day for azathiopurine 6) , however, 
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some report obtained good results with 30-50 nig/ day for 6MP and 50-75 mg/ day for azathiopurine. 
The first appearance of their drug effect requires administration at least for 1 7 weeks or longer. 
Their indications include active Crohn's disease, Crohn's disease with fistula, steroid dependent 
Crohn's disease, maintenance therapy of Crohn's disease, steroid dependent ulcerative colitis, 
maintenance therapy of ulcerative colitis and chronic persistent ulcerative colitis were reported 
(Table 1). However, the most important point to be careful in the administration of the present drugs 
is adverse reactions and a routine check of leukocyte count and platelet count in the peripheral 
blood, pancreatic enzymes and liver functions is necessary. 



Table 1 Indications of immunosuppressants' 



Drug 


Indicated disease 


Ulcerative colitis 


Crohn's disease 


Azathiopurine 
6-Mercaptopurine 


Intractable 
steroid dependent 
maintenance therapy 


Intractable 
fistula complicated 
steroid dependent 
maintenance therapy 


Cyclosporine 

(requires 

monitoring) 


Severe steroid 
resistance 


Severe steroid 
resistant with 
severe fistula 
complication 


Methotrexate 

(requires 

monitoring) 




Intractable 
steroid dependent 
maintenance therapy 



Cyclosporin and FK504 are used for renal transplant and their immunosuppressant action is 

remarkable. Cyclosporin inhibits reactions between macrophage and helper-T cells and suppresses 

expressions of IL-2, interferon-^ and mRNA. There is no definite general dosage for these drugs 
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and oral administration at a dose of 5 mg/kg/day or less showed low usefulness and intravenous 
administration at a high dose of 4 mg/kg/day or oral administration at a dose of 16 mg/kg/day are 
deemed useful. Indications include severe ulcerative colitis, severe Crohn's disease and Crohn's 
disease with fistula, and the effect will appear within two weeks. Most serious adverse reaction is a 
renal disturbance and an increased susceptibility to infection and complication with a malignant 
tumor. 

A metabolism antagonist methotrexate is used against rheumatoid arthritis and used for treatment 
of ulcerative colitis and Crohn's disease in Europe. Its oral dosage is 15 mg once weekly and 7.5-15 
mg for maintenance therapy. Its indication is moderate steroid resistant Crohn's disease, steroid 
dependent Crohn's disease, and remission maintenance of Crohn's disease, but no definite 
conclusion is obtained in ulcerative colitis. 

■ Immunoglobulin massive intravenous administration therapy 

Immunoglobulin therapy is used to intractable autoimmune disease in addition to chemotherapy of 
intractable infectious diseases. Particularly, it is tried against nonspecific thrombocytopenic purpura, 
systemic erythematosus, chronic rheumatoid arthritis, autoimmune hemolytic anemia, severe 
amyosthenia and Kawasaki disease and is said effective. It is tried against inflammatory bowel 
disease (IBD) in Europe and Japan, and obtained good results. The authors 7) treated patients with 
steroid resistant ulcerative colitis with a liquid heat treated human immune globulin IgG preparation 
with consecutive drip intravenous infusion at a dose of 400 mg/kg/day for five days and obtained 
improved rate of 69% within a week. The action mechanism is unclear and a mechanism blocking 
Fc receptors in lymphocytes and phagocytic cells or formation of immune complex to remove 
antigen is presumed. 

■ Lymphocytes * granulocytes removing therapy 

Important participation of activated lymphocytes, activated macrophage and activated neutrophils 

in inflammatory bowel diseases has been elucidated. Therefore, eradication of these cells out of 

body should heal inflammation. An anti-lymphocytic antibody and an anti-CD4 antibody have been 

used in liver transplantation and the anti-CD4 antibody is also used against Crohn's disease. 
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However, they cause strong adverse reactions such as fever and shock, and are found difficult to use 
in general populations. Therefore, a filter method (LCAP, leukocyte apheresis) and a centrifugation 
method to remove leukocytes and a column (G-column) method to remove granulocytes from the 
peripheral blood have been tried for the treatment of inflammatory bowel disease. 

Sawada et al® treated eight patients with ulcerative colitis and five Crohn's disease with once a 
week LCAP for five weeks and moderate or better improvement was found in 1 1 out of 1 3 cases 
(84%). The action mechanism showed effectiveness in patients with higher rates of HLADR + , 
HLADR + CD3 and HLADR + CD8 + . These therapeutic methods show less adverse reactions and may 
maintain remission by once a month removal of leukocytes for a long term use. However, some 
patients in fact show no response to these therapies and the reason in the difference shall be 
elucidated. 

■ Cytokine therapy 

Intravenous administration of TNF-aantibody, and enama or intravenous administration of IL-10 
are focused attention as a cytokine therapy. TNF-a is a cytokine mainly produced in macrophage 
and is a key point of inflammation as well as IL-1. Administration of an antibody binding with the 
TNF-aantibody is considered useful for the treatment of sepsis and inflammatory bowel disease. A 
TNF chimera antibody (cA2) and CDP571 antibody are used by intravenous administration against 
Crohn's disease and ulcerative colitis, and reported effective in nine out of 10 cases of Crohn's 
disease 9) , but not so effective against ulcerative colitis in comparison to that of Crohn's disease (Fig. 
1) 
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Fig. 1 Action mechanism of TNF-a antibody - IL-10 



IL-10 is administered by enema against ulcerative colitis and one week intravenous administration 
against steroid resistant Crohn's disease, and was reported effective. However, the diseases 
aggravated after discontinuation of the administrations and how to administer it for a long period is 
an economic task. 
■ Conclusion 

Present statuses of immunological treatment of nonspecific inflammatory bowel diseases of 
ulcerative colitis and Crohn's disease with 5 -ASA, steroid hormones, immunosuppressants, massive 
intravenous administration of immunoglobulin, leukocyte removing therapy of lymphocytes and 
granulocytes, and cytokine therapy such as IL-10 and the TNF-a chimera antibody are explained. 
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